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Role of the cerebellum and basal ganglia for functional recovery in patients
with hemiparetic stroke
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The present study purposed to systematically understand the relationship
between the function of learning mechanisms and brain lesions in post-stroke patients, based on a
variety of experimental and clinical parameters. We, in particular, evaluated the learning function
in post-stroke hemiparetic patients and investigated its influence on their clinical outcomes. The
present study successfully developed an experimental task that can evaluate the learning function
and a framework of experimental design to address the above questions. Future studies with a large
number of participants may further facilitate a comprehensive understanding of the relationship
between the learning function and clinical outcomes.



1. BFFEBHAE S WO 5

BFIZLoTINEY T —va v EITHMEZERT 2720 OET &2 AT 5720 DO FFEE
DZETHD] (Carr, 1987), L, UnEYT— a3 VOREDN, MEEIZE > Tkhbilk
IR, FRAB L CHEET 570 25D LWV ) EELZWEICIEZ TN D, UnEY T
—a VAl O% X, FEEREE LGRS TV AIZH L LT, 2o & 72 5 MNE
BB A = XL, ED X D ITHEERIE 2 H > TS DRI S TR, Mzsdhs ofd
RRABFZEIZB VT, Nudo HD 7 NV—T % Hulb b U EEIEERIEICBIT O RE Ry N T —
7 FifEk (Nudo et al, 1996). ERPEWFZEICIRW CIXRC BB O & HSRERIE O BHE ) 5
H&ENTWa (Stinear et al, 2012), ZD X HIT. HREREOZER L LT, I E TIIERE
B OFMEL L OZOHR L L TOREFMBICOLERNY THRTET,

— 7. BB R D 2R O BRI IV TR, BER ATE), AR, AN —
KL 72y | TEBEE A = X L% VAT LFRICERET 5 2 LTI LTV D, ST OBFSERR
(ZEEDITHIE, 2K 31T 2 B 1T/ MM 36 1T 2 TR TR R IME@ RN AL EAZ 1T
BT 558 E @K E I D Hebb FE MMM L2 HATHOINTND Z LR LN -
TWD, L L, 2D XD e AT = R AP O B FIRDBEGIZ L > TED L S ITEEEZIT 50,
FEIXT D00, FEBEELHET L272DICEETX VT ANEDLIITh b TND M,
Z L CHRBIRAE & E D L DI 200, 13 HIZHN B TVRLY,

2. MHEOBE®

JZE R R AR IS B T D/ NIM & BEERIC K D 2 o0 EERERE (R TIRAZE S L
H)WCEB L, FEEBEOZNENOEL Y T 4 KT & EEGAL & OB 2 | 178 IR, ERK
FOFERE, SEAERS: « BHEARITIC LD AT AmBIC BT 5 Z L2 AR E Lo, 7o, EEEO
A o RSB RE OB BRI T &R AE & O BEEMEIZ W T ZIEFI Ot T — Z 128 TR
L. FEBE O R D REREIEE ~ RF B O M & 2 12,

3. RO Tk
1) bBcBEEEhRE 2 7 2B O R

O FHENEET 27 HRE T 7 7T L DRfEL

F9. AMEEOTETH D “MZErp iR R OEB LB RES)” &Rl 5 72 OEBRE D
Bk, & DITITFEEENORRIE L 12585 A —F Ot A o1, BEx et - BHER T, 4
FiERy FKINARM 27T v h 74— & LT, BRI 7 IR B oK E-d ETo
BIEEE) A #hC U7 R R A ST LT,

KRBT AR E L2 D 0Ky N7 —L% G925 KINARM RIZHBY | IRETOT 4 A7 LA &%
#i32 (BFOBi~TFRIZRAARVCIRE, K la), T4 AT VA ITAHFOFEMMEZRT Ny
IR SN TBY, IREETFRMELZBHSEL TRy boBZxZar bn—L7 5
TEMTED, T4 AT A LD 90 FEDOALEIC BN L R D MUANPRR S, HREITITFE
MEZ KT 5 Ry b2 BRI CT—EHHOEBEHE TR 5 X EMICEINT Z & 2K
Oi- (BERZEE, X 1b), X—A 74 VT2V L%, FEMELZRT Ny hoBX
ZEEEHEID IS 7° RS, HREEH EERE oI B EA LSRN EIEY L
(A -TEBNE L, X 1o), AR - EBARIIE<BESND & BB HITRITI L ko o8B kL,



W FHAEEZRT Ry M BERIZET TE T Z ENAREL 70D (T BNV HABREE~
DO =TEB OIS FE) . AR TIE, ZOMGEREEZX—R & L, #i6EEOMbE X5
b= AR L EOFEESVOEL (EIGBRERIZKT 2 FHEOEE) & XtRE
ANDFHEEN ERTHIEEL LT,

WIS FEOMIEEN S b L—= BT, [J U< BERIZT 72 R EEERE 4« Ak
ETDHHDOD, Bipd T 40— Ry ZFERBM G SN LS L (K 1d), £9°, B -
2% 90 EDOAE Z e & T2 MilAR R S, IBFEFTFEMELRT My FE2HINISOH
LEOICED LT, TR, FREMELZERT Ny MOIKFEEHEI D2 77 OREEEERR )T Hi
7oo WORITTIE, 90 EOMBIZ AR L 705 UANER S, RMRE LTI mT 7= BEE
Bairolo, 2L, FRABELERT Ny MIHESH, FEAEICETSERNZR T — FA
v 7GBTS A2 6N oTc, — T BEERIZESWT 7 £0id R IS 2
EDT7 4 — Ry 7 DHPEENT, bbb, HE-EEHEHRIC L > CTHlEEZ Sn2mE%
HOMETHCESZEIEL (DF 0, KRV IZ 7° Bl S$7- i m~0iES) , HELZ R
v SRR EAEE L2 GEITE R B LSOOG EITIE R 2R DR T
A=Ky IRz bR, Zhb0ORITERRICER L, R SEBZE B ~DMIsEE Ol
o7,

BB A AR ) 2 R AR 1L, R LOMREER 2 AR R B2 e 7 1T
KoTo74 0T 407352 TRIA=FLT,

3

iy

a b
2—4y b (2cm) Ry
n n
10cm
h—vI
" 24 (rigceny
Bl
C d
Z2a7 +1 A{)
10 — '
FRIFT— H
+‘i"
3
é (Ra7#L)
R fD
0 H
+‘io°

4 8 12
rSA47IL

1. FEEN ERHIS S EERE T 1 7T L,

@ Mza R RS 2 6 G & L 72 RHE

WIZ, FeSE U 7o SEBERE 2 Fl O TS o R BRI OB AR RE ) 23l L. Z D RRES &
HRR TS & O BIFRIE 2 RRFE L 72,

R Y e T —3 3 RIS ABEH OB A R 28 40 (Ve 7 44 P4 62. 2
i BEUEMRZE 13,5 k). A ARREL 11 4, BNREZE 11 4, Bt 16 40, 7 BRI 1 44) 2%t



KL LT, OEET, MATRIER A MEZ 252 b0, b HAVUTEALREE S FTHE
HHbO, HgREZ M TE D1Z EOT0EBHEENRIZN TV D b O, & LIz, ZINHEE
ABEHIF P OEZ O] (BIER A A% 62. 1 B, HEHERZE 43.8 H) |2 LAlS st 2 5=
fit U7z, SE AT & BRIRIGRE & OBREZ BGES 5720, b L —=2 T HIROFEROLE L
R RFERRE & o0 O AR BT 2 i L 72,

2) KRB E B E R O FE R A R

JR A o BRI R O R EBGE B RE A BT 2 iR S A T A DB ERET Hed, &
TR RIS 2 F O T BERVE BRI R 4 Ml R 2> DRRIMT B St L, b B oD Sl IR <0 3
BEEEE & ORIRMEZ IRGE L 72,

B Y B T — g RIS ABE R O AT FRRELE R 29 40 (&t 8 44, EHIF D 61. 8
. FEUE(RZE 14, 2 5%, AR O 44, MAEZE 14 44 BN 16 4. FIEH SR $39.9 H, 1=
Y72 17.1 B) 2RI, KANIS X OVINIMEE OB B E AR - (B3 O R 2 20 L 7=,
KN R B 5 — UGEEh B 36 L OVINIMEE 123 U CRROAZBSB SN Z 15 L, FRTER ) HE8H X
NDRERIES GEBIREREN) &3, REETH . BB NMHI LR (EERR L ORI |
S BATITN & RIMBLE A~ DI IE OARRE AT L 72, F 7o, KRR 2 BRI
IZE o ThIEEZ ENHEETIEBIEN N D . MIRR-FFHE DL S K Th 2 HBHAL ORIEE FT
fili L 7=,

4. WFIEERH

Delta Speed
1) R T & 72 B O R A
B RBRIRIREED 5 . ABEIE O H# ARG g F=033p=0084 .
y=-0.1+0.0075 x °
B[S, FEEOLE(R L EORB AT .
TN H D Z Enbhot= (K2), —J7T, 0.257 .
EREOEBFEOEBSAEORRE, S 51213 . i
DS L ORI BRI R Shisms O =8 .
oo TOZEND, HEHFEHREZELTNRT 0.5
A— AL S NBFBEINT, FREMIC L 51K
EREEZ B EEEEOEE B RO LD H -0.501 °
W ATEIRBIO) F S L BT S 2 LSRR E R Subscalol (T1)
s B2, HETRIEEIE S () 2R
L (i) & OBRIE, 470y MEEL A
Fe s BT,

2) KRB T B A B 0 BB U B R TATG

204 DXMBEDH b, BLEVEITHT=D 14 LI13H—YGEBN B~ O RIHZERE KA X 5 iE
AR BN LERTE R0, £, T D OBFHOEIEIEOFEE L, FHHEBAAFERT
XT-EBEHEL R L THEEIEWNZ &by 7- (Fugl-Meyer Assessment Score : SEHJfE 13. 4.
AR ZE 11, 2 vs FHIE 50. 8 45, HEVWE(FZE 19. 2 &5, Action Research Arm Test : i 3. 1,
FEHERZ2 6.3 vs FHIME 35. 9 /5, BEUEREZE 211 0), T72bb, EEREREORE X, 5 iE
TS TS 2 BT OBRUEI N7 “RRME" LEBEICERL TWD Z EARIBE I I
7o BT, BEREMEH S D BERA TR, SHEXER ARG & EEhiEE & o
RIEZMRE LT & 2 A, RIS~ OEKRIC & - THH S 5 A HHIEBE)EL DO HRIE D 7



DIEFIERE L ORI Z R LT (K 3), Lo T, BEFEWKOEEMEN —ELL R T
DA, X0 R ORI ESEE & M9~ 2 Y kR 2 i b BB BE & BAMR L T Bl REE
PIRENT=, — T, ERINERE CTH 278 1e )1 & O BRI R FIAR NS D TH 5 ReEMED
Heg2 ST,

(3 N(d O csl 0O CMAP
| O r O
r=037 r=0.20 r=0.53*%
0o0o. 0 o 00 -0m oo 0 09
w @] (o]} ]
vy 00 o o o 0 00
E o) [e} @] [e] O 00
n
e S Qrglo | 0ad0" 0 \
0 %o “r=004 0P re026 |, o Jr=063*" 8
o © q o (e Qo o9
o o 0
240 o © %
g
|-I.20 o]
o o o /%70 o
o]
o r0—0—0 | 000 - od" 00 o
| o or=0. o r=0. r=0. o L
50 0.17 o 0.12 9 r=056* &
40 ©° ©
= o
< 30 © @
[~
< 20!
*p <001 0 o 9 6 0

(pearson'’s correlation) 0o
01 2 3 4 1 15 2

3. BRUEIRFHRHGFERE D —E8 & il EROEEERE & OBIRIME, &7 r y MIEx AT —F %
7~J, SICI : short-interval intracortical inhibition (GEIEEFHZENHH) . CBI : cerebellar inhibition

(/NIEDH]) . CMAP : compound motor action potential (& fHiE#EIENL) ., SIAS-F : stroke
impairment assessment set for finger function, FMA-UL : Fugl-Meyer Assessment for upper limb,
ARAT : Action Research Arm Test,

3 MROELD

ABFFEN & o T, AR 2 GBI ORES) 2 /3T A — 23 2 EE RS 2 fESL L
FLINBNT A—2 LERT HERAIEIE & OBIMRZERR T DMFED 7 L — LU — 7 A5
FTHILENTE T, A% S DICTKBIBIERIZ X DBETE1T 9 2 LIl | 2B L pife, HhE
HYFAEIZ OV T OREIEIFZIRO L ZENTEDLHDEEZDND,



4 3 0 3

Hijikata Nanako Kawakami Michiyuki Ishii Ryota Tsuzuki Keita Nakamura Takuya Okuyama 11
Kohei Liu Meigen
Item Difficulty of Fugl-Meyer Assessment for Upper Extremity in Persons With Chronic Stroke 2020
With Moderate-to-Severe Upper Limb Impairment
Frontiers in Neurology -
DOl
10.3389/fneur.2020.577855
Tashiro Syoichi Kuroki Miho Okuyama Kohei Oshima Osamu Ogura Miho Hijikata Nanako 16
Nakamura Takuya Oka Asako Kawakami Michiyuki Tsuji Tetsuya Liu Meigen
Factors related to daily use of the paretic upper limb in patients with chronic hemiparetic 2021
stroke?A retrospective cross-sectional study
PLOS ONE -
DOl
10.1371/journal .pone.0247998
Okuyama Kohei Kawakami Michiyuki Tsuchimoto Shohei Ogura Miho Okada Kohsuke Mizuno 100
Katsuhiro Ushiba Junichi Liu Meigen
Depth Sensor?Based Assessment of Reachable Work Space for Visualizing and Quantifying Paretic 2020
Upper Extremity Motor Function in People With Stroke
Physical Therapy 870 879
DOl
10.1093/ptj/pzaa025
38
2020
Clinical Neuroscience 732-735

DOl




3 0 2

Uehara S, Yuasa A, Ushizawa K, Kitamura S, Obayashi Y, Ito K, Otaka Y

Direction-dependent differences in the movement characteristics of horizontal reaching in patients after stroke

International Society of Physical and Rehabilitation Medicine, Virtual ISPRM 2021 Congress

2021

Uehara S, Watari T, Koyama S, Kitamura S, Obayashi Y, Ito K, Kondo H, Saitoh E, Otaka Y

A peripheral neurophysiological index is associated with upper-limb motor impairment and function in subacute stroke
patients

11th World Congress of NeuroRehabilitation

2020

25

2020

(lzawa Jun)

(20582349) (12102)




(Aramaki Yu)

(40414023) (33908)
(Kawakami Michiyuki)
(80424133) (32612)




